Summary box
► Community health workers (CHWs) have long been recognised as important contributors to community-based health services, but programmes have historically failed due to poor conceptualisation and implementation. ► Key foundational elements of successful CHW programmes include embeddedness, cadre differentiation, sound programme design, and ongoing monitoring, evaluation and adaptation. ► Large-scale CHW programmes constitute a strong health systems foundation for universal health coverage but cannot replace professional health workers. ► Innovative strategies for sustainable financing of large-scale CHW programmes must be sought, as there are limitations and costs to CHW volunteerism.
AbSTrACT
Against the background of efforts to strengthen health systems for universal health coverage and health equity, many African countries have been relying on lay members of the community, often referred to as community health workers (CHWs), to deliver primary healthcare services. Growing demand and great variability in definitions, roles, governance and funding of CHWs have prompted the need to revisit CHW programmes and provide guidance on the implementation of successful programmes at scale. Drawing on the synthesised evidence from two extensive literature reviews, this article determines foundational elements of functioning CHW programmes, focusing in particular on the systems requirements of large-scale programmes. It makes recommendations for the effective development of large-scale CHW programmes. The key foundational elements of successful CHW programmes identified are (1) embeddedness, connectivity and integration into the larger system of healthcare service delivery; (2) cadre differentiation and role clarity in order to maintain clear scopes of work and accountability;
(3) sound programme design based on local contextual factors and effective people management; and (4) ongoing monitoring, learning and adapting based on accurate and timely local data in order to ensure optimal fit to local context since one size does not fit all. We conclude that CHWs are an investment in health systems strengthening and community resilience with enormous potential for contributing to universal health coverage and the sustainable development goals if well designed and managed. While the evidence base is uneven and mixed, it provides extensive insight and knowledge to strengthen, scale up and sustain CHW programmes throughout Africa.
InTroduCTIon
Ensuring healthcare is available and accessible to all has been a central but elusive goal for health systems in Sub-Saharan Africa as elsewhere around the world, 1 due to health system challenges such as weak governance, lack of human resources, limited financial resources, erratic supply chains and poorly developed infrastructure, as well as conflict and disease outbreaks in several countries.
The African region in particular has been severely constrained in its ability to deliver the health services required to achieve universal health coverage (UHC), carrying 24% of the global burden of disease but only 3% of the global health workforce. This problem is often compounded by the inequitable distribution of the available health workforce within the countries, with the rural areas being the most deprived.
Health systems strengthening for UHC has therefore become a key priority for health in Africa, as represented in WHO's recent integrated action framework entitled 'Leave no one behind'.
Against this background many African countries have been relying on lay health workers in communities, known by many different names, but generically called community health workers (CHWs), to provide health services in communities. Their critical role in addressing the Ebola virus disease outbreak in West Africa in 2014 and 2015 reiterated their importance as mediators between BMJ Global Health communities and the formal health system. Yet, while there is widespread acknowledgement of their potential in providing the foundation for UHC, CHW programmes are often poorly conceptualised, planned and managed. This paper reviews the evidence of the effectiveness and shortcomings of CHW programmes to date, and presents foundational elements that are likely to increase effectiveness with a focus on the systems requirements of large-scale programmes.
This paper has its origins in a technical paper commissioned by WHO/Regional Office for Africa on the state of the evidence of CHWs, as well as policy options for national governments. The technical paper, 2 which remains unpublished, also led to a policy brief, which this paper draws on. 3 The authors conducted a review of relevant literature, drawing specifically on a range of systematic, narrative and scoping reviews, 4-8 one of which emanated from work cowritten by the first author (UL). 8 
A brief history of CHW programmes
The vast and diverse history of CHW programmes internationally has recently been concisely summarised by Perry and colleagues. 5 9 Training (often illiterate) community members to perform specific health service functions on a large scale has its (documented) origins in China in the 1950s, in what came to be known internationally as the barefoot doctors programme. i Barefoot doctors became models and were emulated by countries in Africa, Asia and Latin America from the 1960s. The Alma Ata Declaration of 1978 established CHWs as essential elements of a comprehensive primary healthcare approach, 'suitably trained socially and technically to work as a health team and to respond to the expressed health needs of the community'.
There were several examples of large-scale CHW programmes in Africa in the 1960s to 1980s (eg, Tanzania, Malawi, Mozambique and Zimbabwe) driven by the transformative rationale of the Alma Ata Declaration. 10 With the oil crisis and the world economic recession of the 1970s, and subsequent structural adjustment programmes, many programmes collapsed-a collapse further facilitated by the fact that many large-scale programmes suffered from conceptual and implementation problems such as 'unrealistic expectations, poor initial planning, problems of sustainability, and the difficulties of maintaining quality' ( 11 : 352)-a danger facing many programmes again today.
The recent renewal of interest in CHW programmes (and in Primary Health Care and community health systems more generally) in Africa (and internationally) has its roots in programmatic needs for incommunity providers exacerbated by the continuing constraints in i The great diversity of traditional health practitioners is not taken into account here.
formally trained health personnel. Such programmes prominently include communicable and non-communicable diseases and maternal and child health (MCH).
The state of the evidence to date The renewed interest in CHW programmes has been accompanied by increased research productivity in the field. There has been a virtual explosion of scientific evidence on roles, activities and effectiveness of CHWs in low-income and middle-income countries (LMICs), and particularly in Africa, over the past few years. 8 A large number of guides, substantial evaluation reports and numerous online resources, such as CHW Central (http://www. chwcentral. org/), provide further data, evidence and advice for CHW policy making in African countries. ii Despite the volume of literature, organised knowledge of CHW programmes, their effectiveness remains surprisingly limited. 8 First, the literature reflects the already mentioned diversity of the field, covering different programmes, types and roles of CHWs, and management areas. Only few articles address issues of scale-up of programmes, or of policy and systems design and implementation specifically.
Second, much of the literature remains descriptive and consists of single case studies, with so far few articles that integrate and conceptualise the empirical work. Very few of the programmes studied were operating at scale. 7 Nonetheless, the quantity and quality of case studies, even though limited in scope, and the convergence of findings allow for learning and extrapolating wider lessons to different aspects of programmes, and they confirm that CHW programmes can be effective in providing promotive, preventive and limited curative health services for common childhood illnesses (eg, diarrhoea, pneumonia) in Sub-Saharan Africa.
Furthermore, the evidence base for policy making and programme development has been substantially strengthened in recent years through the collation and publication of several large reviews, 5 7 11 12 reports 13 and guides, 6 some of which specifically address themselves to large-scale programmes, basing their recommendations on rigorous reviews and country case studies. 6 7 Key insights from the existing evidence and their relevance for policy and practice are reflected in the following systems requirements, which are the foundational elements of functioning community health systems and CHW programmes: B. Episodic, 3-6 times a year, typically full time Administration of oral polio vaccine towards the eradication of polio to children less than 5 years old.
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Community mobilisation for health promotion and environmental sanitation activities.
C. Monthly, typically part-time Community-based surveillance and reporting of births and deaths.
Home visits to pregnant women to encourage them to seek skilled antenatal and delivery care.
D. Weekly, typically part-time Home visits to postpartum women and newborns for health education and screening for illnesses.
Integrated management of common childhood illnesses such as pneumonia and diarrhoea. E. Daily, may be part-time or full time depending on need Directly observed therapy for tuberculosis.
Contact tracing for confirmed and suspected cases of Ebola virus disease, assistance with outbreak investigation, health promotion and so on.
(particularly (2) and (3)) and the more recent (particularly (1) and (4)) literature. These elements will be discussed in turn below.
Embeddedness, connectivity and integration
Despite their diversity and variation, all CHW programmes have three characteristics in common: 1. They are part of a larger system of healthcare delivery and the health workforce, never just stand-alone programmatic interventions. 6 14 15 2. By their very nature they are 'boundary spanners' at the interface between the formal health system and communities, and thus have to be embedded in the health systems and in the communities they serve. 14-16 3. They inevitably interface with other sectors, resources and actors, adding complexity to a web of relationships that needs to be harmonised and integrated. 6 15 17 This has important implications for policy development and programme design: 1. Community systems are enormously diverse, even within countries and subregions, with complex, often 'hidden' structures, hierarchies, histories and traditions. Consequently, policy development for CHW programmes has to invest in understanding local systems, and design programmes that are flexible enough to 'fit' and be responsive to local realities. 9 18-20 2. Strengthening local structures and processes has to be part of the investment in CHW programmes. 10 
Cadre differentiation and role clarity
The term 'CHW' has been used for a great diversity of cadres, roles, locations and identities. CHWs constituted of numerous close-to-community cadres, from paraprofessionals employed by the Ministry of Health with 1 year of training, providing services in health posts and communities, to volunteer workers and family carers with no or little training, support or link to the health system. Unfortunately, this conflation of healthcare providers at the community level into one cadre often obfuscates rather than enlightens our understanding of CHW programmes. 24 Table 1 , which was developed as part of the technical paper and is reflected in the policy brief that informs this paper, 3 provides a rough typology of the frequency and type of work that is assigned to CHWs. This is indicative rather than prescriptive, given the large variability in contexts and policy objectives of CHW programmes within and across countries. Other iii The papers making up the framework can be found on the WHO website: http://www.who.int/workforcealliance/ knowledge/themes/community/en/.
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typologies have been developed inter alia by Olaniran et al 4 and Perry and Zulliger 5 (focusing particularly on the level of training and remuneration). Very importantly cadre differentiation also has to address who becomes a CHW (gender, age, education level), how they are trained, supervised and supported, how their roles connect and integrate with other systems (eg, other layers of the health system, local government, education systems), and how such cadres fit into local contexts (histories, practices, experiences). The vast majority of the literature addresses some or all of these topics and has been reflected in all the reviews reflected in this paper.
For policy and programme design, the above means: 1. Being deliberate and explicit about what CHWs can and cannot do in the health system, focusing on aligning and clearly delineating educational criteria, roles and remuneration. 2. Regularly revisiting all elements of the above differentiation as well as their alignment to accommodate changes in services needs and human resource requirements (a monitoring and evaluation requirement).
Sound programme design and people management
Embedding community health programmes in wider contexts, being sensitive to local contexts and environments, and clarifying cadres and roles of CHWs will allow planning and management of programmes and people that fit and connect to existing (health and community) systems, and are relevant to the communities they aim to serve. 6 21 Some of the key operational aspects of programme design are outlined below.
Financing programmes
As mentioned earlier, there have been several initiatives in recent years to understand costs and develop costing models for CHW programmes 25 ( 6 chapter 5). They emphasised that direct and indirect investment and recurring costs of CHW programmes need to be estimated, and concluded that 'proper costing of a community health worker (CHW) program and assurance that those costs can be paid for on a sustainable basis are essential for an effective large-scale CHW program. Failure to do so has led to the demise of large-scale CHW programs in the 1980s' ( 6 : ix).
Managing people
Planning for and managing all cadres of CHWs are among the most critical aspects of CHW programmes. Their geographical and organisational location on the periphery, often with ill-defined ownership and accountability and links to the formal health system, means that while they need particularly careful and attentive management, in practice they are often forgotten, infrequently supervised or ignored. 26 It is therefore essential to bring CHWs into the centre of efforts to strengthen health systems.
Management entails recruitment and selection, training, supervision, and support, incentives and retention, and needs to be addressed from a systems (putting in place systems that allow people management) and an operations (implementing people management at the front line of service delivery) perspective. The literature has in recent years addressed questions of training and supervision, mostly focusing on specific programme areas (eg, MCH, HIV/AIDS, tuberculosis and so on).
All literature, whether recent or older, agrees that CHW programmes will inevitably fail unless they ensure that all CHW cadres receive the following: 1. Initial and continuing training commensurate with their roles. 2. Regular, skilled and supportive supervision. 3. Adequate and appropriate incentives (monetary or other).
Options for career progression.
It is also widely agreed that the quality and appropriateness of all components of management have a direct impact on both performance and retention of CHWs. [26] [27] [28] [29] [30] While the detailed needs will vary substantially across and within countries, the core requirements are valid across all differences. Table 2 lists topics that need to be addressed, differentiating between design and implementation issues.
Logistics and infrastructure
Research has shown repeatedly that failure to ensure that CHWs reliably receive required medicines and supplies seriously undermines their ability to function and thus credibility in the communities they serve. 6 10 13 It is vital to plan for sustained logistics and infrastructure support from the start, keeping in mind that such support often poses substantial challenges, particularly in remote areas.
ongoing monitoring, learning and adapting Policy and programme design for CHW policies and programmes needs to be flexible enough to allow for continuous learning and adaptation to local contexts and requirements. Ongoing monitoring, learning and adaptation are thus essential to the success of programmes. 6 31 32 Monitoring (of programmes, not just individual CHWs) relies on the collection and availability of accurate and timely data, which often is one of the weakest points of CHW programmes, particularly in large programmes. CHWs are dispersed in communities, with varying degrees of literacy, and often face severe time pressures when visiting households. Supervisors can play an important role in data collection, but have limited time as well. Evidence has shown that they should not spend too much of this time completing tick sheets instead of providing guidance and support to CHWs in their charge. 6 14 Evidence also suggests that as far as possible CHW information systems should be designed to be integrated into existing routine primary healthcare information systems, taking care that essential, but not more than essential information is gathered. 33 34 This is to ensure BMJ Global Health evidence-based planning and management without creating unnecessary burdens on health workers and duplications within the health system. Crucially, information collected should actively be used to understand programme implementation, strengths and weaknesses, challenges and mistakes. Throughout the system problems and even failures should be understood as learning opportunities, leading to adaptations and improvements.
ConCluSIonS
There is strong evidence that with appropriate training, supervision, motivation and logistics management, CHWs are effective at providing preventive, promotive and limited curative PHC services at the community level in LMICs, including in Sub-Saharan Africa. They can also improve health outcomes, especially for child health. However, quality and consistency of services are variable and sometimes poor. History has shown that CHW programmes are complex to design and implement, needing a careful balance of support and guidance from the centre and ability to adapt to local contexts and realities. They are unsustainable if considered a cheap or short-term solution to shore up broken health systems.
CHW programmes are an investment in health systems strengthening and community resilience as they BMJ Global Health represent enormous potential to improve health and community systems. The decision to make this investment for programmes at scale is a policy decision that requires engagement with policy makers and national-level stakeholders from the Ministry of Health and other sectors including non-governmental organisations and even politicians. While the evidence base is uneven and mixed, it is exceptionally rich by now, providing enough insight and knowledge to strengthen, scale and sustain CHW programmes throughout Africa.
